Nowadays 
For the drive system of linear motors, although intermediate mechanical elements have been eliminated, the system is unstable and sensitive to friction, end effect, load changes, non-sinusoidal flux distribution and so on, which affects control quality. There have been several topics in order to tackle these problems. [5] has proposed a speed controller according to self-tuning PI and estimation algorithms at low speed in order to achieve sufficient performance in this operating range. However, a variation of load such as mass will lead friction force and other resisting forces to changing. Consequently, the PI controller loses its efficiency so a modeltracking adaptive control method associated with
Lyapunov has been applied in [6] . In addition, the back-stepping measure has been undertaken to address effects of friction and a Lugrie friction model-estimating controller has been demonstrated in [7] . However, friction is a factor depending on work conditions (temperature, pressure and so on); therefore, friction-estimating models remain some differences when being applied in reality. An application of the adaptive neuron network will tackle this problem as shown in [8] . This method allows
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controller's parameters to be tuned according to assumptions and adaptive laws in order to guarantee convergence of outputs. Adaptive fuzzy has been introduced to minimize friction drawbacks in [9] . It is shown that these above controllers require robust microprocessors because of its enormous number of calculations. Sliding controllers enabling outputs to track reference inputs rapidly have been applied to control linear motors [10] . Notwithstanding, the method as shown in [10] has to deal with difficulty in determining sliding surface and fluctuation phenomena around sliding orbit. [11] has proposed a solution to address the variation problem with upgraded sliding mode controllers. Additionally, end effect will be executed as shown in [12] . Another means of fluctuation cancellation is to use H ¥ controllers [13] .
Permanent stimulation motor Polysolenoid in Figure 1 is constructed according to electromagnetic induction. When windings are supplied, two-phase alternative currents in two windings will form a current vector in a horizontal plane. Its q-axis term will interact with the flux p y of the permanent magnet. The interaction generates thrust forces in primary windings of Polysolenoid motor. According to the structure of linear motors, the proposed control system is required to isolate force and flux generators. Nonlinear control in associated with a cascade architecture and exact linearization would be a suitable solution for the above requirements. 
II. ACCURATE LINEARIZATION METHOD
Given a non-linear MIMO described as follows: 
Exact linearization is applied to determine the structure and coefficents of the following state feedback controller as follows: 
where: 
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Substitue (14) for (13) 
The MIMO system has become the channel-separated system (15). It is thanks to this separation that control design becomes simpler. There are several methods to make state variable x track desired values. Feedforward and error compensation can be designed by a PI or sliding controller. In this study, a simple controller has been designed according to Lyapunov theory.
A. Current loop control:
(15) can be re-written as follows:
The above system needs to guarantee that vector ii → .
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In the direct channel-separating control structure in Figure 3 , SVM element could work as 1/1 transfer function with the meaning: output values repeat the input ones in terms of moudle, frequency and phase. Hence, it is acceptable that this element could not be considered in the synthesis of the system. Notwithstanding, in a simulation system, this part should be integrated into the model as shown in [13] [14] so that the model matchs the real system.
B. Position control loop:
The system model is shown as follows: 
whereˆc F is estimated by the load estimator as shown in (21) ( ) 
where 12 , kk are selected to be positive constants so the system in (22) is stable; therefore, we have 
III. SIMULATION RESULTS
The entire system as shown in Figure 3 has been simulated in MATLAB/ Simulink. The simulation model is reasonable in comparison with reality. Indeed, the electric circuit (inverter) is designed by PowerSim (a toolbox integrated in Simulink). The software is able to describe electric and electronic circuits in principle diagrams in which elements are wired visually. Parameters of the motor is the same as LinMot motor P01_48x240/390x540_C: 
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IV. CONCLUSIONS
Simulation results have shown that the direct channel-separating controller is suitable for the permanent stimulation synchronous motor. Additionally, controllers in the structure including current controller isd , isq RR and speed controller are able to discrete and easy to be embedded to microprocessors. Moreover, the implementation of SVM algorithm and exact linearization controller using microprocessors is feasible because simple algebraic calculations are required.
In future, authors intend to undertake the control system using microprocessors to acquire a complete experimental system to verify the proposed algorithm's efficiency.
